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Meniom 3/7: 


Potential Fhuey — 
— C 
, (a) U eei = ma Ah = mgh, — ma ha, 
|| (b) Weke friction = Fp esekion jas 
"O Waja == tkol-x) 
Key Point: Us X Ule depend only on end points 
A trp, bee diu oa dependent 


nsen ve Pore is independ 


A path 


z t 
On consenvetive forces | 


De ine. Potential Ener -V = the amount of 
work done by a conservative force acting on à mass 
moving from an initia d position Oto a 
ngference posi Hun & E 


Potential enenay is only AeCined Lor consenvative. forces 


Potentia L encnay depends on choue vf reference position 


t4(b) 


|o Since selection of a. reference location for V i$ arbiCrany, 
select a convenient docoktton for which ari Mh mel is simple: 


Eg: A mass m is located at a hee h above. 
rhe around: Find IN 


Selec around level of own ref enence 


> V, = work dow h ari as {he mass 
> y T 
mows from original location +o reference O E 
h 


= Us —ma Ah -=mg(hi-h) = mah O— 


elec current position | the mass 


as the reference point: 
h 
~ Ve = ma Ah E mg (hy = h) =o 
Select seal evel as the reference point 
=> X = nah, i h= height akoe sea. leve] 


Of £en we pick around level or Sea fevel as 


a ati exe point that evenyone is familiar with - 


E 


It (c) 


distances im = Space, 5 X Constant: 


> We Newton's Vas of aran to Find work done 
om a mass at it moves from r to now earth; 


1 —Gm Gmem |5" 
Wo men cm 
r (n) FN 
Select reference di stance (S = to 
heep antth metic simple: — 
G mem LU s 
2o Umm 
>_> Ya r E 


Springs “It is anithmelrcally convenient to select the relaxed 
position oC a. Spring as the reference point : 


"3 Y, —€Ó + kir A where x = Spring extension 


> (+ = sian doesn't matter) 


74(d) 


Tota d potential eneagy A moss m` 


Y-W Vere 


_Mote: (Ua) 57 = - waAh - mah,— mah, 


3,1 9 
= ll, = — NG 
Similarly, 
Ue = katake, -yi 
= Uo = EAM 
In naal , U=- aV 


= T+ V = T+V, if she work is 


done b Consenuarive once. Eneng ma chonde vo 
Lorm J M total a is consenved i ` 


E 5; 
A slida” Can move 
alon a har between 


Points A and D 


peu 
m= Lus kg 
R = Hoo N/m 
initial V, = 1-5 ms 
friction = o 
reloxed Spring, length = 0.3m 


(2) |Find v of sider os it approaches point CA 


Ti+ Vy akal or T =T t+ Ue 


T = 4 mig’ = (4s) = 2860 Toules 
Va: Define C as reference heiakt 
Vp. = WA + Vey mah, t “hx? 


Va = (assXaeo3)+ (4)uodloss— 03)” 


v, -ETE 


- (4) (soo) oae 03° oa) 


0-3905 


Ta + Va = TV. 


p» 
2-961 +20 = Alsou) — cL 


(Answer depends on AV, NAN Vh, but cloes not 
depend on chace a re Çen ence alliducte ) 


(b) Find force ia of bar on sliden as it approaches "e" 
€ a 


=F, = ma, "i VEI 
— Q. —) v 
ha + Fer) =m 5 
0: 4.08% 
— Fae + (4o0)(0-3405-- o3) 0337s) = asshos] z 
e 
F = — 113.7 Newtons biada lg : 


5 — = 14 (f) 


Definitions of: Consenvaliye Force 
Potential Energy 


1 For e Consenvarive Loree, ss. - — AV 


For o porlicle moving from pat | lel, 


* Read Meniam s]? — 3/4: Linean Momentin 


